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(57) ABSTRACT

According to one embodiment, the information processing
device shares shared data with another information process-
ing device by exchanging the shared data that does not
designate a transmission destination with the other informa-
tion processing device. The information processing device
includes a reception unit, an execution unit, and a publica-
tion unit. The reception unit receives first shared data
including a first parameter and an execution request for
requesting the execution of a first service using the first
parameter. The execution unit outputs a first execution result
by executing the first service according to the first shared
data. The publication unit publishes second shared data
including the first execution result.
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INFORMATION PROCESSING DEVICE,
INFORMATION PROCESSING SYSTEM,
AND INFORMATION PROCESSING
METHOD

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2020-029734,
filed Feb. 25, 2020, the entire contents of which are incor-
porated herein by reference.

FIELD

Embodiments described herein relate generally to an
information processing device, an information processing
system, and an information processing method.

BACKGROUND

In the related art, embedded devices often cannot hold a
large capacity memory, and there is a demand for reducing
the number of functions implemented in embedded devices,
such as by reducing the size of programs to be installed and
the size of data to be stored. On the other hand, if the
program size that can be installed and the data size that can
be stored are limited, the processing capability such as the
type of executable service (process) and the execution speed
of the service may be limited.

Under such circumstances, a technology is disclosed that
enables a process having a size larger than its own program
size to be executed by having a service provided from
another device connected via a network. However, in order
to receive a service provided from another device via a
network, a device that executes the service, that is, a
connection destination is required to be designated in
advance in a connection setting. The connection setting may
require man-hours.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram illustrating an example of a configu-
ration of an information processing system according to an
embodiment;

FIG. 2 is a block diagram illustrating an example of a
hardware configuration of an information processing device
according to the embodiment;

FIG. 3 is a block diagram showing an example of a
functional configuration of the information processing
device;

FIG. 4 is a flowchart showing an example of processing
executed by the information processing device;

FIG. 5 is a diagram for illustrating the sharing of priorities
in the information processing system;

FIG. 6 is a diagram for illustrating data including a
priority, which is shared in the information processing
system,

FIG. 7 is a diagram for illustrating a service execution
request in the information processing system;

FIG. 8 is a diagram for illustrating data including a service
execution request, which is shared in the information pro-
cessing system;

FIG. 9 is a diagram for illustrating the priority change in
the information processing system;
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FIG. 10 is a diagram for illustrating the sharing of a
service execution result in the information processing sys-
tem;

FIG. 11 is a diagram for illustrating data including a
service execution result, which is shared in the information
processing system;

FIG. 12 is a diagram for illustrating the execution of a
service in the information processing system when there are
a plurality of information processing devices having the
same priority;

FIG. 13 is a diagram for illustrating a case where a
requested service cannot be executed by a single information
processing device in the information processing system;

FIG. 14 is a diagram for illustrating an application
example of the information processing system; and

FIG. 15 is a diagram for illustrating an application
example of the information processing system.

DETAILED DESCRIPTION

The problem to be solved by the present disclosure is to
receive a service from another device without designating a
connection destination in advance.

In general, according to one embodiment, an information
processing device shares shared data with another informa-
tion processing device by exchanging the shared data that
does not designate a transmission destination with the other
information processing device. The information processing
device includes a reception unit, an execution unit, and a
publication unit. The reception unit receives first shared data
including a first parameter and an execution request for
requesting the execution of a first service using the first
parameter. The execution unit outputs a first execution result
by executing the first service according to the first shared
data. The publication unit publishes second shared data
including the first execution result.

Hereinafter, an information processing device, an infor-
mation processing system, and an information processing
method according to each embodiment will be described in
detail with reference to the drawings. The present disclosure
is not limited to the embodiments described below.

First Embodiment

FIG. 1 is a diagram showing an example of the configu-
ration of an information processing system 1 according to an
embodiment. As shown in FIG. 1, the information process-
ing system 1 includes a plurality of information processing
devices 10. FIG. 1 illustrates a first device 11, a second
device 12, a third device 13, and a fourth device 14 as the
plurality of information processing devices 10. In the fol-
lowing description, if the information processing device 10
is not distinguished among the first device 11, the second
device 12, the third device 13, and the fourth device 14, the
device may be collectively referred to as the information
processing device 10.

The information processing system 1 according to the
embodiment is not limited to the four information process-
ing devices 10 (first to fourth devices 11 to 14) and may be
configured by two or three information processing devices
10, or five or more information processing devices 10.

As shown in FIG. 1, the plurality of information process-
ing devices 10 are communicably connected to each other
via a network 90. The network 90 is a telecommunication
line such as the Internet. Each of the plurality of information
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processing devices 10 may be connected to the network 90
in a wired manner or may be connected to the network 90 in
a wireless manner.

In the information processing system 1 according to the
embodiment, the information processing device 10 con-
nected to the network 90 via another information processing
device 10 may exist.

The information processing system 1 according to the
embodiment is a system that shares shared data among the
plurality of information processing devices 10 by publishing
the data (shared data) among the plurality of information
processing devices 10 without designating a transmission
destination. In other words, the information processing
system 1 according to the embodiment is a system that
shares shared data among the plurality of information pro-
cessing devices 10 by exchanging the shared data that does
not designate a transmission destination among the plurality
of information processing devices 10. The information pro-
cessing device 10 according to the embodiment is a device
that shares shared data with another information processing
device by exchanging the shared data that does not designate
a transmission destination with the other information pro-
cessing device.

As an example, the information processing system 1
according to the embodiment is constructed using a data
distribution service (DDS). Here, the data distribution ser-
vice (DDS) is a publish/subscribe type data communication
method and is an example of a distributed object technol-
ogy-based communication specification. At this time, each
information processing device 10 can be expressed as a real
time streaming protocol (RTSP) server. By using the DDS
for data sharing, real-time and highly reliable data transmis-
sion can be realized.

In the information processing system 1 constructed using
the DDS, each information processing device 10 operates as
a publisher and a subscriber. The information processing
device 10 when operating as a publisher publishes data
without recognizing the transmission (publication) destina-
tion of the data. The information processing device 10 when
operating as a subscriber receives data without recognizing
the transmission (publication) source of the data. As
described above, in the information processing system 1
constructed by using the DDS, each information processing
device 10 does not perform communication designating a
connection destination but data-centered communication
specifying a data attribute. Therefore, it is not necessary to
designate the connection destination, and automatic detec-
tion, addition, and deletion of the information processing
device 10 incorporated in the information processing system
1 can be easily performed.

The information processing system 1 according to the
embodiment is not limited to the DDS and may be con-
structed using an application service provider (ASP).

In the information processing system 1, the shared data
published from each information processing device 10 is
stored in a virtual database VDB. As the storage area for the
virtual database VDB, a memory 120 (see FIG. 2) of each
information processing device 10 may be used or an external
storage device such as a data server connected to the
network 90 may be used. Data publication means the pub-
lication of data or the publication of a notification indicating
that the data is stored in a predetermined area (virtual
database VDB). Data reception means the reception of data
or the reception of a notification indicating that the data is
stored in a predetermined area.

In the information processing system 1 according to the
embodiment, as an example, it is assumed that a plurality of
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information processing devices 10 having different process-
ing capabilities are mixed. Here, the processing capability
refers to the types of executable services, the execution
speed of the service, and the like. The service means a
function or a process executed by the information processing
device 10.

The information processing system 1 may include at least
two information processing devices 10 in which at least one
out of the type of executable service and the execution speed
of'the service are the same (similar level). In the information
processing system 1, at least one out of the types of services
that can be executed by all the information processing
devices 10 and the execution speed of the services may be
the same (similar level).

In the information processing system 1 according to the
embodiment, any information processing device 10 can
receive the service provided from another information pro-
cessing device 10 via the network 90. Similarly, any infor-
mation processing device 10 can provide a service to another
information processing device 10 via the network 90. That
is, the information processing system 1 according to the
embodiment is a distributed processing system that distrib-
utes services among a plurality of information processing
devices 10 and executes services. In other words, the infor-
mation processing system 1 according to the embodiment is
a distributed processing system using a publish/subscribe
type data communication method in which a plurality of
information processing devices 10 having different process-
ing capabilities are mixed.

FIG. 2 is a block diagram showing an example of the
hardware configuration of the information processing device
10 according to the embodiment. As illustrated in FIG. 2, the
information processing device 10 includes a processor 110,
a memory 120, and a communication I/F 130. The processor
110, the memory 120, and the communication I/F 130 are
communicably connected via a bus 190, for example.

The processor 110 controls the overall operation of the
information processing device 10. The processor 110 con-
trols the operation of the information processing device 10
by executing each program such as the control program 121
stored in the memory 120. As the processor 110, for
example, a central processing unit (CPU) is used, but other
processors such as a graphics processing unit (GPU), an
application specific integrated circuit (ASIC), and a field
programmable gate array (FPGA) may also be used.

The memory 120 includes, for example, a random access
memory (RAM), a read only memory (ROM), and a hard
disk drive (HDD). The RAM is a volatile memory that is
used as a working memory and stores data when the pro-
cessor 110 executes arithmetic processing. The ROM is a
non-volatile memory that stores each program such as the
control program 121 executed by the processor 110 and data
such as parameters. The HDD is a non-volatile memory that
stores each program such as the control program 121
executed by the processor 110 and data such as parameters.
The memory 120 of each information processing device 10
can be used as a storage area for the virtual database VDB.

The memory 120 may not have the HDD. On the other
hand, the memory 120 may have other non-volatile memo-
ries such as a solid state drive (SSD) and a flash memory.
Here, each program such as the control program 121
executed by the processor 110 and data such as parameters
may be stored in the other nonvolatile memory.

The communication I/F 130 is a communication circuit
that communicates with another information processing
device 10 via the network 90. The communication I/F 130
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may be a communication circuit for wired communication or
a communication circuit for wireless communication.

The information processing device 10 may further include
a unique function unit that executes a unique function. As an
example, when the information processing device 10 is an
imaging device such as a camera, the information processing
device 10 further includes an imaging unit that captures
images and outputs image data. As an example, when the
information processing device 10 is a commodity reading
device, the information processing device 10 further
includes a reading unit that reads a code symbol such as a
barcode or a two-dimensional code attached to a commodity
or a digital watermark based on the image data, or reads
information regarding the commodity by extracting feature
data of the commodity and performing object recognition.

FIG. 3 is a block diagram showing an example of the
functional configuration of the information processing
device 10 according to the embodiment. The processor 110
realizes the functions as the reception unit 101, the deter-
mination unit 102, the storage unit 103, the execution unit
104, and the publication unit 105 by executing the control
program 121 loaded in the RAM of the memory 120.

The reception unit 101 receives a topic (shared data)
published to the virtual database VDB from the publication
unit 105 of another information processing device 10, that is,
the publisher. That is, the reception unit 101 can be
expressed as a function of the information processing device
10 when operating as a subscriber.

The determination unit 102 determines whether the ser-
vice requested by the received topic can be executed in its
own device, for example, based on the processing capability
of its own device. The determination unit 102 determines
whether to execute the service requested by the received
topic in its own device, for example, based on the priority of
each information processing device 10 regarding each ser-
vice.

The storage unit 103 stores each program such as the
control program 121 executed by the information processing
device 10 and data such as parameters. The storage unit 103
also stores topics received or adopted.

The execution unit 104 executes the service requested to
be executed according to the received topic (shared data).
More specifically, the execution unit 104 executes the ser-
vice determined to be executed in its own device.

The publication unit 105 publishes a topic including a
service execution request to the virtual database VDB based
on, for example, the processing capability of its own device.
The publication unit 105 publishes a topic including the
execution result of the service executed by the execution
unit 104 to the virtual database VDB. That is, the publication
unit 105 can be expressed as a function of the information
processing device 10 when operating as a publisher.

Hereinafter, an example of the operation of the informa-
tion processing system 1 according to the embodiment will
be described with reference to FIGS. 4 to 11.

FIG. 4 is a flowchart showing an example of processing
executed by the information processing device 10 according
to the embodiment.

Here, the first device 11 is assumed to be an information
processing device 10 that requests the provision of a service
FAA among the plurality of information processing devices
10. The first device 11 is, for example, an information
processing device 10 that cannot execute the service FAA.
The first device 11 is, as another example, an information
processing device 10 capable of executing the service FAA
but is the information processing device 10 in a state where
the service FAA cannot be executed due to lack of resources
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at the time of requesting the service. The second device 12
is assumed to be an information processing device 10
capable of executing a plurality of services including the
service FAA, a service FAB, . . ., a service FAN. Each of
the third device 13 and the fourth device 14 is assumed to be
an information processing device 10 capable of executing at
least the service FAA. Here, the service FAA is an example
of a first service.

The plurality of information processing devices 10 share
executable services and priorities (ACT 101). FIG. 5 is a
diagram for illustrating the sharing of priorities in the
information processing system 1 according to the embodi-
ment. As shown in FIG. 5, the publication unit 105 of each
information processing device 10 as a publisher publishes a
topic P (shared data) to the virtual database VDB. The
reception unit 101 of each information processing device 10
as a subscriber receives the topic P published from each of
the plurality of information processing devices 10 from the
virtual database VDB.

The topic P is shared data including a service that can be
executed by its own device and information indicating the
priority regarding the execution of the service in its own
device. Here, the topic P is an example of fifth shared data.
FIG. 6 is a diagram for illustrating the data (topic P)
including the priority, which is shared in the information
processing system 1 according to the embodiment. FIG. 6
exemplifies the topic P including information indicating the
priority regarding the execution of the service FAA. The
topic P includes a service name, a device ID, and a priority,
as shown in FIG. 6. The service name is information
indicating that the topic P is related to the service FAA. The
device ID is information indicating the information process-
ing device 10 that can execute the service FAA. The priority
is information indicating the priority regarding the execution
of the service FAA in each information processing device
10. The priority may be set in advance and stored in the
memory 120 or the like of each information processing
device 10 according to, for example, the execution speed of
each service of each information processing device 10.
Although the details will be described later, the information
indicating the priority can be changed according to the
processing capability of each information processing device
10 at each time point.

The topic P is provided for each service as an example,
but is not limited thereto. The topic P may be provided for
a plurality of services. A plurality of topics may be grouped
by further including a group name, for example.

The topic P may include information regarding the infor-
mation processing device 10 that cannot execute the service
as the information processing device 10 having the lowest
priority.

The plurality of information processing devices 10 share
the execution request and the parameter (ACT 102). FIG. 7
is a diagram for illustrating a service execution request in the
information processing system 1 according to the embodi-
ment. As shown in FIG. 7, the publication unit 105 of the
first device 11 as the publisher requesting the provision of
the service FAA publishes topic A (shared data) to the virtual
database VDB. Respective reception units 101 of the second
to fourth devices 12 to 14 as subscribers receive the topic A
published from the first device 11 from the virtual database
VDB.

The topic A is shared data including an execution request
for requesting the execution of the service FAA and param-
eters used for the execution of the service FAA. Here, the
topic A is an example of the first shared data. The parameter
used to execute the service FAA is an example of the first
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parameter. FIG. 8 is a diagram for illustrating data (topic A)
including a service execution request, which is shared in the
information processing system 1 according to the embodi-
ment. As shown in FIG. 8, the topic A includes a request
source device ID, a request ID, a process name, and at least
one parameter. The request source device ID is information
indicating the information processing device 10 that
requested the execution of the service FAA. The request ID
is information for uniquely identifying a series of topics
related to the service FAA. The process name is information
indicating a service (service FAA) that is requested for the
execution. At least one parameter is information used for
executing the service FAA. Although FIG. 8 exemplifies
three parameters, the number of parameters is set arbitrarily
according to the service, for example.

The determination unit 102 of each information process-
ing device 10 checks the service name requested to be
executed and the priority based on the shared data (topic P
and topic A) (ACT 103). In the information processing
system 1 according to the embodiment, as described above,
the data (topic P) regarding the execution of each service is
shared (published and received) among the plurality of
information processing devices 10, and thus each determi-
nation unit 102 can easily check the existence of another
device capable of executing (providing) the service
requested to be executed and the priority of the other device
regarding the service.

The determination unit 102 of each information process-
ing device 10 determines whether to execute the service
FAA requested to be executed in its own device, for
example, based on the processing capability and the priority
of its own device (ACT 104). Each determination unit 102
determines to execute the service FAA in its own device
when its own device is capable of executing the service FAA
and the priority of its own device regarding the service FAA
is the highest, for example.

Each determination unit 102 may determine whether it is
the topic A published by its own device based on the request
ID of the topic A and the request source device ID. Each
determination unit 102 may determine that the service FAA
is to be executed in its own device when its own device has
the highest priority and is executable by its own device
although it is the topic A published by its own device. Each
determination unit 102 may determine to withdraw the
execution request of the service FAA when there is no other
device capable of executing the service FAA although it is
the topic A published by its own device. Here, the first
device 11 that published the topic A including the execution
request of the service FAA may present to the user by display
or voice output that a time error occurred, that there is no
device capable of executing the service FAA, that the service
FAA cannot be used, or the like. The withdrawal of the
execution request of the service FAA is executed by, for
example, the publication of shared data (topic) requesting
the suspension of the execution of the service FAA. Alter-
natively, the withdrawal of the execution request of the
service FAA is executed by deleting the topic A, for
example.

Hereinafter, it is assumed that the second device 12 has
the highest priority regarding the service FAA at the time of
determination in ACT 104.

When it is determined that the service FAA is to be
executed in its own device (ACT 104: Yes), that is, the
publication unit 105 of the second device 12 republishes the
topic P in which the priority of its own device is updated
(ACT 105). FIG. 9 is a diagram for illustrating the priority
change in the information processing system 1 according to
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the embodiment. The publication unit 105 of the second
device 12 as the publisher publishes the topic P (shared data)
regarding each service in which the priority of its own
device is lowered to the virtual database VDB. Thereby,
while the second device is executing the service FAA, the
other information processing device 10 can respond to
another service request. That is, by appropriately distribut-
ing respective services, it is possible to improve the pro-
cessing efficiency of the information processing system 1 as
a whole. The execution unit 104 of the second device 12
executes the service FAA (ACT 106).

The period during which the priority of the information
processing device 10 that executes a service is lowered is not
limited to the period during which the service is being
executed, and may include a predetermined period after the
service is executed. As a result, the concentration of service
requests on one information processing device 10 can be
prevented.

On the other hand, when it is determined that the service
FAA is not executed in its own device (ACT 104: No), that
is, each determination unit 102 of the first, third, and fourth
devices 11, 13, and 14 neglects the received topic A (ACT
105). Respective reception units 101 of the first, third, and
fourth devices 11, 13, and 14 as subscribers receive the topic
P republished in ACT 105, for example (ACT 108). Thereby,
each information processing device 10 can execute the
determination of ACT 104 according to the latest priority
when a topic requesting the execution of another service is
newly received.

The plurality of information processing devices 10 share
the execution service name and the execution result after the
execution of the service FAA by the execution unit 104 of
the second device 12 (ACT 109). FIG. 10 is a diagram for
illustrating the sharing of a service execution result in the
information processing system 1 according to the embodi-
ment. As shown in FIG. 10, the publication unit 105 of the
second device 12 that executed the service FAA publishes,
as a publisher, topic AA (shared data) to the virtual database
VDB. Respective reception units 101 of the first, third, and
fourth devices 11, 13, and 14 receive, as subscribers, the
topic AA published from the second device 12 from the
virtual database VDB.

The topic AA is shared data including the execution result
of the service FAA. Here, the topic AA is an example of the
second shared data. The execution result of the service FAA
is an example of the first execution result. FIG. 11 is a
diagram for illustrating data (topic AA) including the service
execution result, which is shared in the information process-
ing system 1 according to the embodiment. As shown in
FIG. 11, the topic AA includes a request source device ID,
a process execution device ID, a request 1D, a service name,
and an execution result. The process execution device ID is
information indicating the information processing device 10
that executed the service FAA. The execution result is a
processing result obtained by executing the service FAA. As
shown in FIG. 11, the topic AA may further include, as the
execution result, a detailed execution result that describes
the execution result in more detail. As an example, Although
FIG. 11 exemplifies two detailed execution results, the
number of detailed execution results is set arbitrarily accord-
ing to the service, for example.

The determination unit 102 of each information process-
ing device 10 determines whether the topic AA is data
related to the service FAA requested to be executed by its
own device (execution result), for example, based on the
request ID of the received shared data (topic AA) and the
request source device ID (ACT 110). When the topic AA is
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the execution result related to the service FAA requested to
be executed from its own device (ACT 110: Yes), that is, the
execution unit 104 of the first device 11 adopts the execution
result of the topic AA as the execution result of the service
requested by its own device (ACT 111). Here, the storage
unit 103 of the first device 11 stores the received topic AA.
On the other hand, when the topic AA is not the execution
result related to the service FAA requested to be executed
from its own device (ACT 110: No), that is, each execution
unit 104 of the second to fourth devices 12 to 14 neglects the
execution result, that is, the received topic AA. After that,
the series of flows related to the service FAA ends.

As described above, the information processing device
(publisher) of the first embodiment performs a service
request by publishing shared data (topic) including a service
execution request and parameters to another information
processing device 10 (subscriber) without designating a
transmission destination. The information processing device
10 (subscriber) that received the service execution request
operates as a publisher device after executing the requested
service, and publishes the shared data (topic) including the
execution result to another information processing device 10
(subscriber) without designating a transmission destination.

With such configuration, each information processing
device 10 can provide services via the network 90 (DDS).
Therefore, the functions (services) installed in each infor-
mation processing device 10 can be reduced. In other words,
it is possible to reduce the memory capacity of each infor-
mation processing device 10 that stores programs and data.
Therefore, according to the technology according to the
embodiment, it is possible to reduce the functions to be
installed on the embedded device. In the information pro-
cessing system 1 according to the embodiment, it is not
necessary to designate a connection destination. Therefore,
each information processing device 10 can receive a service
provided from another information processing device 10
without designating a connection destination in advance. In
addition, since it is not necessary to set a connection
destination in advance, it is possible to reduce the man-hours
involved in the introduction.

Second Embodiment

In the first embodiment, the case where the service FAA
is executed by one information processing device 10 (second
device 12) having the highest priority was described but the
present disclosure is not limited thereto. For example, there
may be a case where a plurality of information processing
devices 10 have the same priority (similar level).

FIG. 12 is a diagram for illustrating the execution of the
service FAA in the information processing system 1 accord-
ing to the embodiment when there are a plurality of infor-
mation processing devices 10 having the same priority. As
an example, it is assumed that the priorities regarding the
service FAA at the time of requesting the execution of the
service FAA are the same among the second to fourth
devices 12 to 14. In such a case, the execution units 104 of
the second to fourth devices 12 to 14 execute the service
FAA (ACT 106). In such a case, as an example, the first
device 11 adopts the firstly published topic AA. For
example, in the example illustrated in FIG. 12, when the
topic AA is published in the order of the second device 12
and the third device 13, the first device 11 adopts the topic
AA published from the second device 12.

As illustrated in FIG. 12, each information processing
device 10 (fourth device 14) before publishing the topic AA
is triggered by the reception of the topic AA from another
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information processing device 10 to stop publishing the
topic AA from its own device. When the service FAA is
being executed, each information processing device 10
(fourth device 14) before publishing the topic AA is trig-
gered by the reception of the topic AA from another infor-
mation processing device 10 to stop executing the service
FAA in its own device.

As described above, according to the information pro-
cessing device 10 of the second embodiment, even if the
service is executed by a plurality of information processing
devices 10, the distributed processing of the service using
the data sharing system can be realized. That is, as in the first
embodiment, it is possible to further reduce the functions to
be installed on the embedded device. The information pro-
cessing device 10 according to the second embodiment is
triggered by the reception of a topic including an execution
result from another information processing device 10 to stop
the publication of a topic including an execution result from
its own device or the execution of a service in its own
device. Therefore, according to the information processing
device 10 of the second embodiment, when the execution of
the service by any one of the information processing devices
10 is completed, the resources of each information process-
ing device 10 can be released for the execution of the other
service.

Third Embodiment

In the first and second embodiments, the case where the
service FAA requested by the first device 11 can be executed
by a single information processing device 10 such as the
second device 12 was described, but the present disclosure
is not limited thereto. One requested service FAA may be
executed by a plurality of information processing devices
10. FIG. 13 is a diagram for illustrating a case where the
requested service FAA cannot be executed by a single
information processing device 10 in the information pro-
cessing system 1 according to the embodiment.

In the example illustrated in FIG. 13, the service FAA is
assumed to be a service that is executed by further using the
execution result of a service FBA and the execution result of
a service FCA. The third device 13 is assumed to be an
information processing device 10 capable of executing at
least one service including the service FBA. The fourth
device 14 is assumed to be an information processing device
10 capable of executing at least one service including the
service FCA. The number of services that each information
processing device 10 can execute is any number. Here, the
service FBA and the service FCA are examples of the second
service. The execution result of the service FBA and the
execution result of the service FCA are examples of the
second execution result.

The publication unit 105 of the second device 12 pub-
lishes a topic FBA (shared data) including an execution
request for requesting the execution of the service FBA and
a parameter used for the execution of the service FBA when
the service FAA can be executed and the service FBA cannot
be executed. Similarly, when the publication unit 105 of the
second device 12 publishes a topic FCA (shared data)
including an execution request for requesting the execution
of the service FCA and a parameter used for the execution
of the service FCA when the service FAA can be executed
and the service FCA cannot be executed. Here, the param-
eter used for executing the service FBA and the parameter
used for executing the service FCA are examples of the
second parameters. The topic FBA and the topic FCA are
examples of third shared data.
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The reception unit 101 of the third device 13 receives the
topic FBA. The execution unit 104 of the third device 13
executes the service FBA. The publication unit 105 of the
third device 13 publishes a topic FBAA including the
execution result of the service FBA. Similarly, the reception
unit 101 of the fourth device 14 receives the topic FCA. The
execution unit 104 of the fourth device 14 executes the
service FCA. The publication unit 105 of the fourth device
14 publishes a topic FCAA including the execution result of
the service FCA. Here, the topic FBAA and the topic FCAA
are examples of fourth shared data.

The reception unit 101 of the second device 12 receives
the topic FBAA and the topic FCAA and executes the
service FAA by further using the execution result of the
service FBA and the execution result of the service FCA.
After that, the publication unit 105 of the second device 12
publishes the topic AA including the execution result of the
service FAA, as described above.

The above-mentioned service FBA and service FCA are
not limited to services that can be processed in parallel. For
example, the topic FCA including the execution request of
the service FCA may include the execution result of the
service FBA as a parameter.

As such, the information processing device 10 according
to the third embodiment requests a service regarding insuf-
ficient processing to another information processing device
10 when the requested service cannot be executed by its own
device alone. Here, the case where the requested service
cannot be executed by its own device alone includes a case
where a part of the requested service is not installed in the
information processing device 10 that received the service
execution request. The case where the requested service
cannot be executed by its own device alone includes a case
where the function (processing capability) alone imple-
mented in the information processing device 10 that
received the service execution request is insufficient to
execute the requested service. Accordingly, even if the
requested service cannot be executed by a single information
processing device 10, the requested service can be appro-
priately executed. That is, as compared to the first embodi-
ment and the second embodiment, it is possible to further
reduce the functions to be installed in the embedded device.

In each of the above-described embodiments, the infor-
mation processing device 10 that determines whether to
execute the service requested to be executed in its own
device, based on the processing capability and the priority of
its own device was exemplified, but the present disclosure is
not limited thereto. For example, the determination unit 102
of each information processing device 10 may determine
whether to execute the service requested to be executed in its
own device, based on only the processing capability of its
own device, regardless of the priority. In the information
processing system 1, for example, when the types of services
that can be executed by all the information processing
devices are the same (similar level), the function as the
determination unit 102 may not be provided. Therein, the
service FAA may be executed by all the information pro-
cessing devices 10 capable of executing the service FAA
according to the topic A. The information processing device
10 that requested the service FAA may adopt, for example,
the execution result of the earliest published topic AA, as in
the above embodiment. With such configuration, the execu-
tion speed of each service can be increased to the maximum
speed at that time.

Each topic may include information such as service types
for classifying services. For example, the type of service to
be responded is preset for each information processing
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device 10 and the type of service is designated in the topic
to be published, thereby enabling to reduce the processing
amount in the information processing device 10 that does
not need to respond to the designated type. That is, for
example, in a situation where a plurality of topics related to
a plurality of services that are not related to each other are
published in parallel, the processing capability of the infor-
mation processing system 1 as a whole can be improved.

First Application Example

The information processing system 1 according to the
embodiment can be applied to, for example, a commodity
sales data processing system. FIG. 14 is a diagram for
illustrating an application example of the information pro-
cessing system 1 according to the embodiment.

In the example illustrated in FIG. 14, the first device is a
commodity reading device that reads commodity informa-
tion regarding commodities. The commodity reading device
further includes a camera 20 as a unique function unit. The
camera 20 generates image data (camera image) that images
a commodity. The second device 12 is an image processing
device capable of executing at least a barcode recognition
function (service FAA).

The commodity reading device (first device 11) publishes
the topic A including a camera image (parameter) and a
barcode recognition request, that is, an execution request of
a barcode recognition function (service FAA) based on the
camera image.

After receiving the topic A, the image processing device
(second device 12) executes the barcode recognition func-
tion by using the camera image and publishes the topic AA
including the execution result of the barcode recognition
function (barcode recognition result).

By receiving the topic AA, the commodity reading device
can read the commodity information regarding the commod-
ity. Then, the commodity reading device generates a com-
modity registration file in which the commodity information
is registered, based on the barcode recognition result and the
commodity master. A checkout device 30 performs payment
processing related to the payment of one transaction based
on the commodity registration file supplied from the com-
modity reading device.

Second Application Example

The information processing device 10 that publishes the
topic A and the information processing device 10 that
receives the topic AA may be a different information pro-
cessing device 10. FIG. 15 is a diagram for illustrating an
application example of the information processing system 1
according to the embodiment. In the example shown in FIG.
15, unlike the first application example, the checkout device
(third device 13) receives the topic AA.

Third Application Example

The camera 20 may be provided outside the commodity
reading device (first device 11). That is, the commodity sales
data processing system (information processing system 1)
may further include the camera 20 (fourth device 14). As an
example, the camera 20 may be configured to publish the
topic A including a camera image (parameter) and a barcode
recognition request by capturing an image in a predeter-
mined cycle set in advance or by capturing an image
triggered by the output of a sensor that detects the approach
of a commodity. As another example, the camera 20 is
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configured to capture an image according to the reception of
a topic including a request to execute the image capturing
function and publish the topic A. Here, the commodity sales
data processing system may further include a sensor (infor-
mation processing device 10) that is configured to publish a
topic including a request to execute the image capturing
function and detects the approach of the commodity.

Fourth Application Example

Although the barcode recognition function is exemplified
as the service FAA, the present disclosure is not limited
thereto. The service FAA may be a function of recognizing
a code symbol other than a barcode, such as a two-dimen-
sional code, which is attached to a commodity, or a function
of recognizing a digital watermark attached to a commodity,
or may be an object recognition function performed by
extracting feature data of a commodity.

The technology according to the third embodiment can be
applied to the above-described commodity sales data pro-
cessing system. For example, the second device 12 is the
information processing device 10 capable of executing the
object recognition function (service FAA). Here, the object
recognition function is assumed to be a service executed by
using the execution result of the image binarization function
(service FBA) and the execution result of the edge detection
function (service FCA) based on the binarized image.

The second device 12 receives the topic A including
image data (parameter) from the camera 20 and an object
recognition request (execution request). If the second device
12 cannot execute the binarization function, the second
device 12 publishes the topic FBA including the image data
as a parameter and the execution request of the binarization
function and receives the topic FBAA including the execu-
tion result of the binarization function. After that, when the
second device 12 cannot execute the edge detection func-
tion, the second device 12 publishes the topic FCA including
the execution result (image data) of the binarization function
as a parameter and the execution request of the edge
detection function and receives the topic FCAA including
the execution result of the edge detection function. Then, the
second device 12 executes the object recognition based on
the execution result of the edge detection function and
publishes the topic AA including the result of object recog-
nition.

As described above, by applying the technology accord-
ing to each embodiment, it is possible to realize a distributed
processing system that provides a service among a plurality
of information processing devices 10 without designating a
connection destination and thus, automatic detection, addi-
tion and deletion of a device can be performed easily.

As described above, according to the first to third embodi-
ments, it is possible to receive a service provided from
another device without designating a connection destination
in advance.

The information processing device 10 of the present
embodiment includes a control device such as a CPU, a
storage device such as a ROM and a RAM, an external
storage device such as an HDD and a CD drive device, a
display device, and an input device such as a keyboard and
a mouse, and has a hardware configuration using a general
purpose computer.

The control program 121 executed by the information
processing device 10 of the present embodiment is recorded
and provided on a computer-readable recording medium,
such as a CD-ROM, a flexible disk (FD), a CD-R, a digital
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versatile disk (DVD), or the like in a file in an installable
format or an executable format.

The control program 121 executed by the information
processing device 10 of the present embodiment may be
configured to be stored in a computer connected to a network
such as the Internet and provided by being downloaded via
the network. The control program 121 executed by the
information processing device 10 according to the present
embodiment may be configured to be provided or distributed
via a network such as the Internet.

The control program 121 executed by the information
processing device 10 according to the present embodiment
may be configured to be incorporated in a ROM or the like
in advance and provided.

The control program 121 executed by the information
processing device 10 of the present embodiment has a
module configuration including the above-described units
(the reception unit 101, the determination unit 102, the
storage unit 103, the execution unit 104, and the publication
unit 105). The CPU (processor) reads the control program
121 from the storage medium and loads the above units onto
the main storage device. As a result, the reception unit 101,
the determination unit 102, the storage unit 103, the execu-
tion unit 104, and the publication unit 105 are generated on
the main storage device.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit of the inventions.

What is claimed is:

1. An information processing device that shares shared
data with another information processing device by
exchanging the shared data that does not designate a trans-
mission destination with the other information processing
device, the information processing device comprising a
processor configured to:

receive first shared data including a first parameter and an

execution request for requesting the execution of a first
service using the first parameter;

output a first execution result by executing the first service

according to the first shared data; and

publish second shared data including the first execution

result.

2. The information processing device according to claim
1, wherein the processor is further configured to:

determine whether the first service received by the recep-

tion component can be executed, and

execute the first service when the first service can be

executed.

3. The information processing device according to claim
2, wherein

the first service is executed by further using a second

execution result obtained by executing a second service
using a second parameter,

and wherein the processor is further configured to:

publish third shared data including the second parameter

and an execution request for requesting the execution
of the second service when the first service can be
executed and the second service cannot be executed,
and
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receive fourth shared data including the second execution
result.

4. The information processing device according to claim

2, wherein the processor is further configured to:

receive fifth shared data, which is published from the
other information processing device capable of execut-
ing the first service and includes information indicating
a priority regarding the execution of the first service,

determine whether to execute the first service based on the
fifth shared data, and

publish the fifth shared data with the priority changed to
be lower than that before the execution of the first
service during or after the execution of the first service.

5. The information processing device according to claim
1, wherein the information processing device is a commod-
ity reading device that reads a code symbol attached to a
commodity or a digital watermark based on image data.

6. The information processing device according to claim
1, wherein the information processing device is a commod-
ity reading device that reads information regarding a com-
modity by extracting feature data of the commodity and
performing object recognition.

7. The information processing device according to claim
1, wherein the execution result is information indicating a
success or failure of the image recognition.

8. An information processing system that shares shared
data among a plurality of information processing devices by
exchanging the shared data that does not designate a trans-
mission destination among the plurality of information pro-
cessing devices, the information processing system com-
prising:

a first processor configured to publish first shared data
including a first parameter and an execution request for
requesting the execution of a first service using the first
parameter; and

a second processor configured to receive the first shared
data, execute the first service according to the first
shared data, and publish second shared data including
a first execution result obtained by the execution of the
first service.

9. The information processing system according to claim

8, the first processor is further configured to:

determine whether the first service can be executed, and

execute the first service when the first service can be
executed.

10. The information processing system according to claim

9, wherein

the first service is executed by further using a second
execution result obtained by executing a second service
using a second parameter, and

wherein the first processor is further configured to:

publish third shared data including the second parameter
and an execution request for requesting the execution
of the second service when the first service can be
executed and the second service cannot be executed,
and

receive fourth shared data including the second execution
result.

11. The information processing system according to claim

9, wherein the first processor is further configured to:
receive fifth shared data, which is published from the
other information processing device capable of execut-
ing the first service and includes information indicating
a priority regarding the execution of the first service,
determine whether to execute the first service based on the
fifth shared data, and
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publish the fifth shared data with the priority changed to
be lower than that before the execution of the first
service during or after the execution of the first service.

12. The information processing system according to claim
8, wherein the first processor is a commodity reading device
that reads a code symbol attached to a commodity or a
digital watermark based on image data.

13. The information processing system according to claim
8, wherein the first processor is a commodity reading device
that reads information regarding a commodity by extracting
feature data of the commodity and performing object rec-
ognition.

14. An information processing method executed by an
information processing device that shares shared data with
another information processing device by exchanging the
shared data that does not designate a transmission destina-
tion with the other information processing device, the infor-
mation processing method comprising:

receiving first shared data including a first parameter and

an execution request for requesting the execution of a
first service using the first parameter,

outputting a first execution result by executing the first

service according to the first shared data; and
publishing second shared data including the first execu-
tion result.

15. The information processing method according to
claim 14, further comprising:

determining whether the first service received can be

executed; and

executing the first service when the first service can be

executed.

16. The information processing method according to
claim 15, further comprising:

using a second execution result obtained by executing a

second service using a second parameter;

publishing third shared data including the second param-

eter and an execution request for requesting the execu-
tion of the second service when the first service can be
executed and the second service cannot be executed;
and

receiving fourth shared data including the second execu-

tion result.
17. The information processing method according to
claim 15, further comprising:
receiving fifth shared data, which is published from the
other information processing device capable of execut-
ing the first service and includes information indicating
a priority regarding the execution of the first service;

determining whether to execute the first service based on
the fifth shared data; and

publishing the fifth shared data with the priority changed

to be lower than that before the execution of the first
service during or after the execution of the first service.

18. The information processing method according to
claim 14, wherein the information processing device is a
commodity reading device, further comprising:

reading a code symbol attached to a commodity or a

digital watermark based on image data.

19. The information processing method according to
claim 14, wherein the information processing device is a
commodity reading device, further comprising:

reading information regarding a commodity by extracting

feature data of the commodity and performing object
recognition.
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20. The information processing method according to
claim 14, further comprising:
indicating a success or failure of the image recognition.
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